Objective-To establish the
It is clear that the course of the disease in multiple sclerosis is characterised by a wide range of rates of progression. Subclinical cases have been identified in twin studies, in which aymptomatic twins of clinically aVected patients have undergone MRI. 1 One postmortem study identified five unexpected cases of multiple sclerosis 2 and it was suggested that subclinical multiple sclerosis may be at least as common as clinically diagnosed disease. 3 The mildest form of multiple sclerosis that is clinically apparent has been labelled "benign" multiple sclerosis. This concept is widely quoted by neurologists when helping patients to come to terms with their diagnosis. The ability to predict the subsequent clinical course of multiple sclerosis, based on the initial presentation and early disability, would be invaluable, considerably adding to the accuracy and quality of prognostic information provided for patients and leading to the most appropriate selection of patients for therapeutic interventions.
The lack of agreement as to what constitutes benign disease has contributed to the widely varying estimates as to the prevalence of benign multiple sclerosis (5% 4 to 40% 5 ). One of the earliest attempts to define the benign category was by McAlpine. 6 The term "benign" was used to describe a group of patients who, after a follow up period of >10 years, were "without restriction of activity for normal employment and domestic life but not necessarily symptomfree". Subsequent definitions have stipulated the ability to work after 20 years 7 and "slight disability" after at least 10 years, 8 and more recently many have relied on the use of the Kurtzke scales and a certain minimum disease duration. 4 9 10 In an international survey on defining the clinical course of multiple sclerosis there was disagreement concerning the criteria for benign disease, the consensus being that patients be "fully functional">15 years from onset.
11
Considering prognostic indicators, it is generally agreed that the onset of a progressive course carries a poor prognosis. 9 12-15 However, the value of this observation is limited, as transition from a relapsing-remitting to a progressive phase can only be determined after progression has already occurred and it is therefore not a predictive or prognostic criterion.
In a detailed veterans' study it was claimed that the disability status 5 years from diagnosis is predictive of the subsequent course. 9 Less than 8% of those with mild disability at 5 years (Kurtzke disability status scale (DSS) score <3) were severely disabled (DSS 6-10) 10 years after diagnosis and only 11% were severely disabled at 15 years.
For relapse rate, McAlpine suggested that a low rate is associated with benign disease. 6 Confavreux et al found that the mean duration between the first and second relapse was much longer in "benign" cases. 13 However, the relapse rate in that study was actually greater for benign than for more malignant multiple sclerosis. Thompson et al 10 did find an association between short first remission (less than 1 year) and an increased risk of progressive disease but others have found no correlation between relapse rate and speed of progression. 16 17 More recently, however, significant diVerences were shown in survival curves of disability between patients with a high or low number of attacks in the first 2 years after onset of multiple sclerosis and also between patients with a short or long interattack interval. 18 This is contrary to a 25 year follow up study of an incidence cohort of over 300 patients, in which the number of relapses during the first 2 or 5 years showed no correlation with prognosis. 19 The prognostic significance in multiple sclerosis of age of onset, sex, and nature of the initial symptoms have been examined. Again, until relatively recently, there had been some controversy surrounding all of these factors. Although several investigators indicated that females had a relatively favourable course, [20] [21] [22] some found no influence of sex, 10 13 15 23 and one group actually found that males had a more favourable course. 12 Most investigators have found a worse prognosis in patients who are older (generally >40 years) at onset. 12 14 23 Few have shown significant diVerences in patients younger than 40 although one group did find a negative correlation coeYcient between age of onset and the percentage of patients in each age group under 40 with a benign illness. 10 Several authors have found optic neuritis to be a favourable initial symptom. 6 14 23 By comparison, motor or cerebellar symptoms at onset have been deemed unfavourable, 6 9 10 12 23 and a polysymptomatic onset predicts a poor prognosis according to some. 6 12 The most authoritative data regarding these factors again comes from Ontario. 18 There, male sex, late onset, and being seen from onset of multiple sclerosis were all associated with an adverse outcome. Optic neuritis at onset was favourable, slow onset of a motor deficit and cerebellar involvement being associated with a poor outcome. Progressive disease from onset (with or without relapses) was a negative factor prognostically. Although Runmarker and Andersen found no benefit for optic neuritis over brainstem or spinal onset in relapsingremitting multiple sclerosis, females and those with an early onset were more likely to have a benign course. 19 In addition, a monoregional onset predicted a better prognosis compared with a polyregional onset.
We recently completed a population based epidemiological study of multiple sclerosis in Northern Ireland which identified a population with apparently benign disease. 24 We have undertaken a close evaluation of those patients to establish the characteristics of benign multiple sclerosis and to assess if these are compatible with the findings of others. In addition, as the prevalence study incorporates an area previously studied in 1986-7 we have been able to perform a 10 year follow up of those previously considered to have benign disease. The aim of this aspect of the study is to assess the validity of the Kurtzke expanded disability scale score (EDSS) and DSS as an indicator of the subsequent course of the disease in benign multiple sclerosis and to ascertain whether patients initially considered to have benign disease continue to have a favourable course.
Methods

PATIENT GROUPS
The database for this study has been previously described. 24 In brief, an epidemiological study of multiple sclerosis was conducted in the neighbouring districts of Coleraine, Ballymena, Ballymoney, and Moyle in the north east of Northern Ireland. Several sources were used for case identification and those satisfying the Poser criteria 25 were accepted as prevalent cases.
On prevalence day, 1 July 1996, 288 patients were identified with definite, probable, or suspected multiple sclerosis by the Poser criteria with 259 patients undergoing an EDSS assessment. Of these, 181 had had multiple sclerosis for at least 10 years at the time of assessment. Using widely applied criteria (Kurtzke EDSS<3.0 at least 10 years after onset) 26 27 36 patients (19.9%) were considered to have benign multiple sclerosis. General clinical and demographic details were established in all patients including sex, age, age at onset, disease duration, symptoms at onset, diagnostic classification, and Kurtzke functional system (FS) scores. Other components of the minimal record of disability were also applied including the incapacity status scale and environmental status scale. 28 29 For the second stage of the study, the records of the previous epidemiological study in Northern Ireland were reviewed. Conducted in 1986-7, that study involved three of the areas involved in the 1996 survey-Coleraine, Ballymoney, and Moyle. This provided a cohort of patients whose subsequent clinical course with regard to disease progression could be assessed. Of the 118 definite, probable, and possible multiple sclerosis cases identified in that survey, 33 were judged to have benign disease. Although the earlier version of the Kurtzke scale was used-the DSS which measured disability on a similar scale of 0-10, but with 1.0 steps rather than the 0.5 increments of the EDSS-the definition of benign multiple sclerosis was eVectively the same (DSS<3.0 at least 10 years after onset). As well as this benign group, there were a further 42 patients who had a DSS score calculated in 1987 and an EDSS assessment performed in 1996.
STATISTICAL ANALYSIS
Comparisons between patient groups for clinical and demographic variables were made using t tests and 2 tests.
Ethical approval for the study was granted by the Queen's University of Belfast research ethics committee.
Results
BENIGN MULTIPLE SCLEROSIS GROUP 1996
Of 181 patients with an EDSS measured at least 10 years from the date of onset of their symptoms, 36 (19.9%) had a benign course. The demographic details of these patients are shown in table 1. There were considerably more women than men and the ratio (4.1:1) was greater than that identified in the overall epidemiological study for definite/probable disease (2.3:1) or all cases (2.1:1).
For mode of onset, the commonest symptoms were optic neuritis 12 (33.3%), and sensory disturbance 12 (33.3%). Brainstem or cerebellar disturbance at onset occurred in 10 cases (27.8%) and motor symptoms presented at onset in six cases (16.7%). Disability was low, as would be expected, with mean and median EDSS scores of 1.9 and 2.0 respectively. These low scores are reflected in the pyramidal FS scores, in which just one patient (2.8%) had a score of 3, whereas nine (25%) scored 2, 15 (41.7%) scored 1, and 11 (30.6%) scored 0. All 36 patients had exhibited a relapsing-remitting course from onset. For Poser classification of the clinical course, 18
By contrast, there were 145 patients with an EDSS>3.0 at least 10 years after onset. The demographics of this group are also shown in table 1. The mean age at onset was significantly higher than in the benign group (p<0.001). Symptoms at onset were sensory 46 (31.7%); brainstem/cerebellar 38 (26.2%); motor 35 (24.1%); and optic neuritis 30 (20.7%).
Compared with benign multiple sclerosis, 123/145 patients (84.8%,) had a pyramidal FS score>3 (v benign multiple sclerosis, p<0.001). Just 26 patients (17.9%) remained in the relapsing-remitting phase of the disease (v benign multiple sclerosis, p<0.001), and 14 (9.7%) had had a progressive course from onset (v benign multiple sclerosis, p=0.04).
IMPACT OF AGE AT ONSET ON CLINICAL COURSE
Given the significantly younger age at onset of the benign group, we sought to evaluate the association of this variable with subsequent clinical course in the whole group of 259 patients undergoing an EDSS assessment.
Firstly, drawing a line at 40 years of age, there were 58 patients with onset at this age or later, compared with 201 having an earlier onset. The clinical and demographic details on the two groups are given in table 2. Just one patient from the older than 40 group fulfilled the criteria for benign multiple sclerosis, 34 having had the disease for at least 10 years. In 55 patients the symptoms at onset could be established as motor 27 (49.1%); sensory 16 (29.1%); brainstem/cerebellar 8 (14.5%); optic neuritis 4 (7.3%).
All but one (97.2%) of the 36 patients with benign multiple sclerosis were drawn from the group with onset under 40. Despite the significantly longer duration of disease in this group (19.4 v 14.7 years, p<0.001), disability was less. Symptoms at onset were established in 200 as sensory 73 (36.5%); brainstem/ cerebellar 55 (27.5%); motor 45 (22.5%); optic neuritis 41 (20.5%).
To determine if the age at onset under 40 is important prognostically, the data for this group were further subdivided into those with onset between 30 and 39 years, 20 and 29 years, and under 20 years. The data for these groups appear in table 3. No clear pattern emerged. The mean and median EDSS scores in each of the groups were similar. Although the proportion of patients with benign multiple sclerosis was highest in the under 20 age group, the diVerence between this and the other two groups was not statistically significant. However the proportion of women was greatest in the under 20 group and the proportion of patients with progressive disease from onset increased through the three age groups.
FOLLOW UP OF THE BENIGN MULTIPLE SCLEROSIS GROUP 1986-7
The previous epidemiological study in 1986-7, in Coleraine, Ballymoney, and Moyle, identified 118 patients with definite, probable, and possible multiple sclerosis. Of these, 78 re- In 1986-7 the mean DSS of the benign group was 2.3 and the median was 3.0. By 1996, disability in the group had progressed to mean EDSS 4.6, median 5.0. The change in disability in this group over time is shown in the figure. In the first study, 26/28 patients were in the relapsing-remitting phase of the disease, two having had a slowly progressive course from onset. By 1996, 13 had moved from the relapsing-remitting to the secondary progressive phase. Just eight patients (28.6%) continued to fulfil the criteria for benign multiple sclerosis, and it is of note that all of these patients had DSS scores <2.0 in 1986-7. The commonest symptoms at onset in this group were sensory (10, 35.7%) and brainstem/ cerebellar (10, 35.7%). Six patients (21.4%) had optic neuritis initially and five (17.9%) had motor disturbance.
Among the non-benign multiple sclerosis group in 1986-7 the mean and median DSS scores had been 4.1 and 5.0 respectively and by 1996 these had reached 6.2 and 6.5 respectively. Five of the group had progressive disease from onset and just eight of the remainder had not entered the secondary progressive phase. This group of eight had a relatively short duration of disease (mean 13.4 years) and none would have been eligible for inclusion in the benign category of 1986-7. The symptoms at onset were established in 40 of 42 patients as motor 11 (27.5%); optic neuritis 11 (27.5%); brainstem/cerebellar 10 (25%); and sensory eight (20%).
Discussion
This study and analysis sought to establish those features associated with a relatively favourable multiple sclerosis course in this population. A follow up of patients previously categorised as having benign multiple sclerosis has also been undertaken to evaluate if the initially favourable course is subsequently maintained. The study was population based with accurate case ascertainment.
From the first part of the study, incorporating the data from the 1996 survey only, the female:male ratio is greater in the benign than in the non-benign multiple sclerosis group (4.1:1 v 2.1:1). Although this did not reach significance because of the small numbers involved (p= 0.13), it does suggest that women are about twice as likely to follow a benign course as men (odds ratio (OR) 2.0, 95% confidence interval (95% Cl) 0. 8-5.4) . This is in line with the results of others. 18 20 21 The mean age at onset was also significantly less in the benign group, on average being 5.4 years younger than in the non-benign group.
No clear conclusions can be drawn from the symptoms at onset in the benign and nonbenign groups although optic neuritis and sensory disturbance were the commonest symptoms at onset in the benign group and this again has been a common experience. 6 8 14 18 20 23 30 The lesser incidence of motor symptoms at onset in the benign group at onset can be seen to impact favourably on long term pyramidal function with resultant benefits in terms of disability and handicap. Although the benign group was younger (45.3 v 54.9) and had a shorter mean disease duration (19.7 v 23.9) , the diVerences with regard to employment (66.7% v 2.8%, p<0.001) and welfare support (27.8% v 96.6%, p<0.001) are still striking.
Age at onset over 40 was associated with a more disabling course. Whereas the older age of the older than 40 group at the time of assessment must be taken into account, even with a significantly shorter mean duration of disease (p<0.001), mean and median EDSS scores for this group were still 1.0 higher than in those with onset of disease before 40. The older than 40 group were significantly more likely to have motor disturbance at onset (49.1% v 22.5%, p<0.001; OR 3.3, 95% Cl 1.7-6.5) whereas those under 40 were more likely to have optic neuritis at onset (20.5% v 7.3%, p=0.02; OR 3.3, 95% Cl 1.1-11.4). Those older than 40 at onset were also more likely to have progressive disease from onset (36.2% v 5.5%, p<0.001; OR 9.8, 95% Cl 4.1-23.9). Change in disability in "benign multiple sclerosis" between 1986-7 and 1996 
1986-7 1996
In the age groups under 40 the distinctions were less clear. However, those with onset under 20 were more likely to have a benign course and greater female predominance and less likely to have a progressive course from onset. Overall these data support the findings of others indicating that onset after age 40 is generally associated with an unfavourable course. 12 14 18 23 The follow up of patients with benign multiple sclerosis identified in 1986-7 emphasises some of the characteristics seen in the benign multiple sclerosis group from the more recent study. The female predominance was greater (ratio 3:1 v 1.6:1, p=0.25) and the age at onset was earlier than in a non-benign group also available for follow up from 1986-7 (27.7 v 32.8 years, p=0.02). Sensory symptoms were again common in the benign group, with motor symptoms rather less so, and the clinical course was characteristically relapsing-remitting from onset. Also, despite an older age at follow up and longer duration of disease (29.4 v 19.8, p<0 .001), mean and median EDSS scores remained significantly lower in the benign group (4.6 and 5.0 respectively v 6.2 and 6.5). The proportions of patients in the progressive phase (53.6% v 81.0%, p=0.01), in full employment (21.4% v 11.9%, p=0.28) and in receipt of external support (64.3% v 92.9%, p=0.003) all remained in favour of the benign group.
This part of the study does, however, serve as a reminder that the term "benign" is relative and often temporary. It is noteworthy that 50% of those in the benign group who were in the relapsing-remitting phase in 1986-7 had entered the secondary progressive phase 10 years later. Also, the rate of deterioration was actually similar in both benign and non-benign groups, the mean EDSS progressing from 2.3 to 4.6 in the benign multiple sclerosis group and from 4.1 to 6.2 in the non-benign group. This indicates that although the EDSS/DSS does provide a useful indicator of prognosis in multiple sclerosis, apparently benign disease often becomes disabling. The overall data confirm the previous experience in the studies of McAlpine, in which a 5 year follow up study showed that 12 of 78 patients with benign multiple sclerosis had become disabled and three had died. 6 31 Some caution is required in the interpretation of the data, not least because of the relatively few patients involved. A further factor is that the loss of patients from the 1986-7 study, particularly due to death or transfer to centres for long term care, may underrepresent the degree of disability in both the benign and especially the non-benign follow up groups. Another problem is the categorisation of patients with mild or minimal disability but less than 10 years duration who do not yet fulfil the criteria for benign multiple sclerosis but who may well subsequently do so.
In conclusion, the "loss" of patients from the benign category over time suggests that a progression index rather than arbitrary disease duration/EDSS cut oV may be a more relevant criterion for defining this aspect of the disease.
